Human umbilical cord mesenchymal stem cells as vehicles of CD20-specific TRAIL fusion protein delivery: a double-target therapy against non-Hodgkin's lymphoma.
Mesenchymal stem cells (MSCs) are an attractive candidate for cell-based therapy. We have designed a promising double-target therapeutic system for non-Hodgkin's lymphoma (NHL) therapy. The system is based on MSC homing capacity and scFvCD20 antigen-restriction to NHL. In this system, a novel secreted fusion protein scFvCD20-sTRAIL, which contains a CD20-specific single chain Fv antibody fragment (scFv) and a soluble tumor necrosis factor related apoptosis-inducing ligand (sTRAIL, aa residues 114-281) with an isoleucine zipper (ISZ) added to the N-terminal (ISZ-sTRAIL), was expressed in human umbilical cord derived mesenchymal stem cells (HUMSCs). When compared with ISZ-sTRAIL protein, the scFvCD20-sTRAIL fusion protein demonstrated a potent inhibition of cell proliferation in CD20-positive BJAB cells, moderate inhibition in Raji cells, weak inhibition in CD20-negative Jurkat cells, and no effect on normal human peripheral blood mononuclear cells (PBMCs). The scFvCD20-sTRAIL fusion protein also caused significant increase of cellular apoptosis through both extrinsic and intrinsic apoptosis signaling pathways. Using a NOD/SCID mouse subcutaneous BJAB lymphoma xenograft model, the tropism of the firefly luciferase (fLuc) labeled MSC was monitored by bioluminescent imaging (BLI) for fLuc activity. Our study indicated that HUMSCs selectively migrated to the tumor site after 24 h of intravenous injection and mice injected with the MSC.scFvCD20-sTRAIL significantly inhibited the tumor growth when compared with those treated with MSC.ISZ-sTRAIL. The treatment was tolerated well in mice, as no obvious toxicities were observed. Our study has suggested that scFvCD20-sTRAIL secreting HUMSCs is a novel and efficient therapeutic approach for the treatment of non-Hodgkin's lymphoma.